Photosynthetic carbon metabolism is initiated by ribulose-bisphosphate carboxylase/oxygenase (Rubisco) 
glycolate were oxidized about equally well to glyoxylate and phosphate. On the basis of results of inhibitor action, the possible site which accepts electrons from glycolate or Pglycolate is a quinone after the DCMU site but before the DBMIB site. This glycolate oxidation is a light-dependent, SHAM-sensitive, glycolate-quinone oxidoreductase system that is associated with photosynthetic electron transport in the chloroplasts. All (1) . 2-Phosphoglycolate (Pglycolate) synthesis in the chloroplasts by the oxygenase activity of Rubisco and its metabolism via the C2 oxidative photosynthetic carbon cycle in the peroxisomes and mitochondria is equated with photorespiratory carbon metabolism. In higher plants and many multicellular algae, glycolate is oxidized by glycolate oxidase in the peroxisomes. However, in unicellular green algae, glycolate oxidase and leaf-type peroxisomes are absent, and instead these algae contain a low level of a mitochondrial glycolate dehydrogenase ["1 ,tmol per mg of chlorophyll (mg-1 Chl).h-1] (1) (2) (3) (4) . The glycolate-
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. dependent dichloroindophenol (DCIP, also known as DCPIP)-reduction activity of unicellular algae has been termed a dehydrogenase, because the electron acceptor from the partially purified enzyme is not directly linked to oxygen (4). The flux of carbon via glycolate, which is about [10] [11] [12] [13] [14] [15] ,Lmol.mg-I Chl-h-l, is considered to be equal to its excretion in the presence of the aminotransferase inhibitor aminooxyacetate (AOA), which blocks its metabolism (5). Since the flux of excreted glycolate is substantially higher than the measurable capacity of the dehydrogenase, it is possible that the glycolate dehydrogenase cannot be isolated or measured accurately or that glycolate may also be metabolized by another system. The later hypothesis is consistent with high activity of Rubisco and P-glycolate phosphatase for glycolate synthesis in the chloroplasts (4, 6).
Previous investigators had studied glycolate formation and excretion by chloroplasts, but a system for glycolate metabolism in the chloroplasts has not been described (7) (8) (9) (10) ,tM 3-(3,4-dichlorophenyl)-1,1-dimethylurea (DCMU) was added, which immediately inhibited 02 uptake due to inhibition of electron flow from PS II to the plastoquinone pool. Two minutes after DCMU addition, 3 mM glycolate or other organic acid was added. 02 uptake resumed immediately (see Fig. 1 ). The substrate-dependent oxygen uptake was followed for at least 5 min, during which time inhibitors could be used to block electron transfer to MV. SHAM (2.5-5.0 mM) was used to inhibit a proposed "glycolate-quinone oxidoreductase reaction"; 2,5-dibromo-3-methyl-6-isopropyl-p-benzoquinone (DBMIB) (10-20 ,tM), to inhibit flow of electrons from plastoquinone to the cytochrome (Cyt) b6f complex; and 2 juM carbonylcyanide 4-trifluoromethoxyphenylhydrazone (FCCP) or 20 ,AM carbonylcyanide 3-chlorophenylhydrazone (CCCP), to uncouple the electron transport. Uncouplers (FCCP or (Fig. 1) . SHAM has been used as an inhibitor of an alternative respiration/quinone oxidoreductase reaction in plant mitochondria (21). Consequently our working hypothesis has been that chloroplastic glycolate oxidation may be linked with the electron transport system by a glycolate-quinone oxidoreductase system that is also SHAM inhibited (see Fig. 3 This paper demonstrates the existence of a SHAMinhibited, light-dependent glycolate-quinone oxidoreductase system that is associated with thylakoid membranes of the chloroplasts (Fig. 3) . DBMIB, which is a plastoquinone antagonist preventing transfer of electrons from plastoquinone to Cyt b6f, also inhibited glycolate oxidation. Because chloroplasts were able to oxidize glycolate in the presence of DCMU, but not in the presence of DBMIB, electron donation is proposed to be in the plastoquinone region of the photosynthetic electron transport chain. Minor oxygen uptake in the presence of DBMIB may be due to its photoreduction, as it can be reduced by chloroplasts to produce H202 (30). SHAM is an inhibitor of alternative respiration or a quinone-oxidoreductase reaction in the plant mitochondria (21). SHAM also specifically increases the excretion of glycolate by the cells and The chloroplasts from spinach or Dunaliella were osmotically shocked. Thylakoids from spinach were washed twice, but thylakoids from Dunaliella could not be prepared. chloroplasts ( Fig. 1; ref 
